Online Cooperative Learning (OCoL) provides a different experience compared to Conventional Cooperative Learning (CCoL). The implementation of OCoL uses various web-based tools to support elements of Cooperative Learning such as face to face interaction. This study looks into the patterns of interaction on OCoL using group investigation as learning method. A Learning management system namely Moodle (LMS) was chosen as a platform to run this OCoL. A group of 15 students from one of the academic programmes at one of our local universities were selected randomly to carry out six learning sessions using OCoL. OCoL learning activities are classified into: learning activities, use of interactive tools, and structure of learning to facilitate the process of analysis. A pattern of interaction was identified through quantitative and qualitative analysis of log data in usage of OCoL through six learning sessions which recorded automatically. Several patterns of interaction were identified and classified by learning session, learning structure, and number of access. Analysis found that students showed a high number of accesses in the early learning session, but this number decreased at the middle and final learning session which students tend towards individual activities such as information searching as well as group investigation method. The results of this study proposes a set of guidelines of design and implementation of online cooperative learning and also learning management system which is widely used as e-learning system in higher education institution.
1.0 INTRODUCTION
Cooperative learning refers to the cooperation of a group of individuals towards the same objective which they wish to attain by way of positive dependency (Hill and Hill, 1990 ). This cooperation was seen by McConnell (2000) as a collaborative process in completing group assignments given, which usually involves activities with social interaction in groups of 3 to 5 individuals. This cooperative learning activity is not only limited to the classroom, but extends to any group activity aiming to achieve a lesson objective such as to complete an assignment or fieldwork. Cooperative learning needs structure to ensure that social interaction occurs with each student being responsible for his own learning and also for helping the learning within the group (Patel, 2013 ; Gillies and Boyle, 2010; Cornelius-White and Harbaugh, 2010).
Problem Statement
Literature review has found that traditional teaching methods provide little help towards improving generic skills as well as making the students passive towards learning ( As a suggestion, an active teaching and learning (T&L) approach could be implemented at tertiary levels with the aim of helping these students improve their mastery of generic skills which are most needed in the job field. Active learning can be provided by referring to the theory of constructive learning where students are required to have passive interaction to build their own knowledge (Hazzan et al., 2011; Pinheiro and Simões, 2012; Alex, 2012; Drake, 2012) .
Further, cooperative learning was a method of learning that focuses on social interaction as means to build knowledge can help increase mastery of communication skills and the degree of group cooperation amongst students as will be required within the working environment (Baghcheghi et al., 2011; Wang, 2014; Jing et al., 2011; Millis, 2010) .
The e-learning system which is most used to support the process of T&L in classrooms, is seen as an attraction to enhance the effectiveness of implementation of active learning. For example, one of the active learning approaches which is cooperative learning can be made more effective with the support of web based technology (Rohaini Ramli, 2010; Soon and Umar, 2010; Huang et al., 2012; Huang et al., 2011) .
Therefore it will be advantageous if the T&L process for Social Sciences subjects could adopt the approach of active learning with technology support, to help increase the mastery of generic skills that are needed by the working environment. Hence, a study in the format of survey, design, development and assessment was carried out to see how online cooperative learning can help students from the Social Science stream improve their generic skills which are: communication skills, writing skills, group cooperation, and usage of websites. To support an online cooperative learning, a website was developed based on R2D2 instructional framework model (Willis, 1995) . At the same time, the views of students, online education experts, and the subject lecturer, were also considered in the design of framework and development of website.
The production of a website used the instructional design model, the R2D2 model (Willis, 1995) as a guide to the design development assessment and implementation.
Then, the learning implementation was repeated at specific intervals to assess the efficacy of the learning especially from the aspect of improving the students' skills of writing communication and cooperation. Data produced during the online learning was classified into patterns of interaction and learning structure aimed to identify the form of cooperative learning. This method, also known as data mining, is proposed to identify the pattern of online learning for each student (Llorente and Morant, 2011).
2.0 LEARNING IMPLEMENTATION
Learning implementation commenced with the setting up of a structured website and learning content design appropriate to a constructive learning environment (Jonassen, 1998) , cooperative learning (Johnson and Johnson, 1991; 1999) , group investigative methods (Sharan and Sharan, 1994) and online learning guideline (Salmon, 2000; 2002) . For the purpose of developing website, the R2D2 Instructional Model (Willis, 1995) was taken as the principle and guide in the development process.
Learning Structure
The implementation of group investigative method with reference to the learning process structure in this study is summarised in Figure 1. 
Learning Activities
The implementation of the group investigative method into learning activities which was made based on the students' access to learning support tools provided by the website. Although the group investigative method has six learning structures (see Figure 1 ), learning activities were adapted to the ease and usability of the developed website. Table 1 shows the learning activities provided at the website, which refer to the forms of access and usage of website tools.
3.0 PATTERN OF INTERACTION
Based on the formation of six learning activities (see Table 1 ), three types of patterns of interaction were created and adapted to the group investigative method. Based on the group investigative method (see Figure 1 ) and learning activities (see Table 1 ), three patterns of interaction were formed as in Table 2 : Figure 1 Features and structure of group investigative method Table 1 Classification of learning activity Table 2 Types of patterns of interaction based on access structure
4.0 LEARNING IMPLEMENTATION
A group of 15 students of the Faculty of Education, Universiti Teknologi Malaysia (UTM) were selected to follow the OCoL that had been developed. The Quasi-experimental method (counterbalanced design) of one group (Cambpell and Stanley, 1963) was used repeatedly over six learning sessions (using website) and at the same time, students produced portfolio which could be assessed from the aspect of patterns of interaction. The repeat of learning over 6 times allowed for a continuous comparison of patterns of interaction to be made. The design of implementation and repetition of learning produced the pattern of interaction data as shown in Figure 2 . 
Interaction Pattern -Frequency of Access
The access logs of these 15 students were assessed by compiling and classifying the form of website access into 6 six learning activities (see Table 1 ) and are based on frequency of access (see Table 3 ). Table 3 Frequency of learning activity access in each session
The most frequent activity in the search and reading information can be related to the concept of learning that is, the process of getting information for the purpose of translation into knowledge. The second most frequently acessed activity which is the activity of commencement of learning indirectly shows that the student were revising repeatedly and further, understanding the process and guideline of learning including to identify assignment. The findings above show that the students require constant guidance in the learning process, especially in the case of websites where students are not able to interact or be face to face with the lecturer. In addition, the student also gave individual feedback and learning reflections via reflective questions and individual personal journals. It can be understood that some of the information obtained by the students are reflected into the private journals.
Real time interaction will allow discussion, motivation, response and provocation to exist in building cooperation within a group learning process. A real time interaction is important to act as continuous support to learning even though it may produce less what is considered as meaningful interaction.
Initially (S1 and S2), the majority of students followed learning activities such as adjustment of group investigative method (Pattern 1) with the assumption that at the initial stage, students needed to adjust to the set structure of learning. This is in line with Salmon (2002) which stated that online learning requires students to be used to the form of learning being applied. It was found that a small number of students followed learning with Pattern 2 at the initial stage of learning. This finding is not against the concept of cooperative learning and is in fact in line with the concept of online learning, which is that the students are free but remain accountable for their own learning. Whereas the absence of students in Pattern 3 after S1, except at S5 is assumed due to students took the view that learning with Pattern 3 would not result in meaningful learning. This explains why real time interaction received a high amount of access as compared to information sharing, although conversely analysis has found that information sharing activities led to more interaction which was meaningful and beneficial to learning. Learning assignment activities received the lowest access as students would have had to complete the assignment after following the other learning activities previously discussed. As a whole, learning activities displayed a pattern of students having more real time interaction and information sharing at the beginning of the learning session as compared to the end of the session, where students were more focused on completing their learning assignments.
Pattern of Interaction -Access Structure
The data of each student's access for each sessions (refer to Figure 2 ) were then analysed according to patterns of interaction (refer to Table 3 ) and led by learning activities (see Table 2 ). The result of the analysis was that several patterns of interaction were created according to the learning session (refer to Table 4 ).
Table 4 Number of students by interaction pattern in each session
Conversely with S3, the majority of students' preference changed to Pattern 2 with only three students remaining in Pattern 1 as compared to the previous sessions. This situation suggests that students did not prefer to follow the suggested learning process based on two previous learning sessions experience.
In S4, a majority of students revisited the website using Pattern 1 with all students retaining patterns of interaction from the previous sessions save for seven students who changed from Pattern 1 to Pattern 2 compared to previous sessions. It is suggested that the majority of students' experience in S3 which is based on Pattern 2 did not give as much positive impact on learning, and therefore a majority of students changed to Pattern 1 at S4.
After 4 sessions of learning using websites, the preference of the majority of students to website access shifted to Pattern 3. This does not mean that the majority of students were less interested in learning, but instead at S5, some students were involved in extracurricular accvities which led to them having less time to follow the learning. However, the number of students following Pattern 1 and Pattern 2 still exceeded the number of students in Pattern 3 which indirectly allowed data collection.
At the end of the learning session, it was found that the number of students in Pattern 1 and 2 are balanced, with a ratio of 8:7. This situation suggests that the experience of following website-based learning over five times resulted in students being more focused towards completing their assignments without first carrying out the learning activities provided such as interaction, sharing information and learning reflection.
6.0 DISCUSSION

Discussion on Patterns of Interaction -Frequency of Access
A high frequency of access for the activity of finding and sharing information is seen as appropriate to the concept of active learning. An almost similar pattern of learning was also identified by Shi et al., (2013) , which is students are more focused towards reading and social interaction. It is said that reading is the main objective of learning with social interaction being the way students learn in an e-learning environment. This finding shows that a substantial part of learning activities is concentrated on finding and reading information within a social environment. As the implication, online learning must be designed and structured to encourage students to find and read the information by socially interacting.
Group investigation method in the form of structured learning is considered to influence the students to make repeated revisions of the study guide especially at the beginning of learning. Indirectly it shows that at the preliminary stage of online cooperative learning, students need guidance on learning and as for this study, oral based explanation in the initial stages as well as printed guidelines.
The substantial information gained at the activity of search and read encouraged the students to produce a private journal to reflect information and learning. This clarifies why certain activities on learning reflection achieved lower access compared to that of searching for information. The findings may have been different if a different learning approach was used. For example, project based online learning showed the opposite where writing and analysis activities received the highest access compared to searching for project based data (Hou, 2010) .
The higher frequency of real time interaction compared to sharing information shows that students require interaction support throughout the process of learning to allow sharing of information and discussion especially via forums. As an example, analysis of text conversations found that students will ask for help if they need information and this will be followed by sharing in the forum. It can be understood here that real time interaction is used to support learning while forums act as the main content of learning. This finding shows that there are various forms of interaction with different objectives within the same online learning process (Lee and Kim, 2012) .
All these activities needed to be translated by the students by way of working together in completing their tasks, such as compiling information into an article. Each student is required to submit a sub topic which was earlier given to construct an article about the assigned topic.
Based on the above, in summary it can be said that the students' pattern of interaction in online cooperative learning is more focused on individual based activities such as information search, revision of assignment guidelines and learning reflection as compared to group type activities such as interaction, sharing information and working together to complete the assignment
Discussion on Interaction Patterns -Structure of Access
The majority of students following learning with Pattern 1 at the early stage of learning shows that they follow the learning structure and guidance that has been provided. Such patterns of interaction can be said to be in line with the concept of familiarising the students with learning (Salmon, 2002) .
At the intermediate level (S3), a majority of students were found to have followed the learning without following the set learning structure with the assumption that their experience with previous sessions had enabled a majority of them to go through learning without the guidelines, but be focused on individual based activities.
Conversely, at S4 the majority of students changed to learning within the proposed guidelines. As stated before, the students felt that going through the learning process without following the proposed guidance will give less results or will not achieve the objective of learning that was experienced in the previous session.
The majority of students with Pattern 3 at S5 showed that adequate time is required to implement online cooperative learning. Therefore, the majority of students' access is at a minimum and online learning cannot be carried out well. Knight (2013) states that amongst the factors of efficacy for cooperative learning is adequate time for each learning activity.
The ratio of students were similar at the end of the session, thus showing that repeating the same type of learning will allow a better understanding by the students of the learning structure and allow better focus on completing the assignment. This findings can be related to the high frequency of activities in completing tasks at S6 which can be summed up to be that the preference of students' for social interaction shifts to cooperation to complete the group assignment in the text editing and sharing column.
As a whole, a majority of students had learning based on the proposed learning structure especially at the initial stage of learning. This may be because the structure provided can help the students in the learning process and increase social interaction (Budenkova, 2012; Kupczynski et al., 2012) .
However, it was also found that those who followed learning without the suggested guidance can be connected to the students' freedom to access any learning activity. Besides, each student has his own way of learning.
7.0 SUMMARY AND IMPLICATION
Based on the data findings, discussion and conclusion, several factors are concluded to be the implication of the study:
Implementing online cooperative learning based on certain learning methods especially that which is structure base, to allow students to follow it easily. ii.
Various support tools for learning must be made available, whether in the format of social interaction support, information support, group cooperation support, personal space or learning reflection . This is because students will learn according to their own learning styles. iii.
Learning guides must be provided as verbal explanation together with written guidelines. Lecturers should also act as an information source and monitor to the learning.
iv. Students must familiarise themselves with online cooperative learning by repeated implementation at set period as well as at appropriate times of learning. v.
Each student's feedback and learning activities for each session of learning must be assessed by the lecturer for the purpose of improving the next learning.
8.0 CONCLUSION
As a conclusion, it can be said that online cooperative learning must be conducted in a structured manner as a learning guide to students. Several methods of cooperative learning can be used without neglecting the five elements of cooperative learning. Guidelines whether in the oral/verbal form or printed form must be given throughout the online cooperative learning process together with the lecturer's presence as a source of information and supervisor of the learning. Online cooperative learning with several tools such as tools for interaction, sharing information, information support, text editing and sharing column, learning reflection and learning feedback. By way of support, learning guidance must be given as well as suggestion on implementation of the learning, but students may study according to their own style and comfort. Carrying out repeated learning has also been identified to be able to help students understand the process of online cooperative learning, however enough time must be set aside for the student to learn. In summary, it can be said that form, method and implementation strategy of learning is more important than the media or technology used which only act as learning support. It is hoped that the findings of this study can stimulate and trigger other researches especially in relation to specific learning methods with the latest technology support and thus to aid learning and teaching at university levels.
